The prognostic importance of objective nutritional indexes in patients with chronic heart failure  by Narumi, Taro et al.
OT
w
T
S
H
T
I
D
a
A
R
R
A
A
K
C
M
P
I
t
V
a
c
a
t
t
t
w
C
o
0
hJournal of Cardiology 62 (2013) 307–313
Contents lists available at ScienceDirect
Journal  of  Cardiology
jo ur nal home page: www.elsev ier .com/ locate / j j cc
riginal  article
he  prognostic  importance  of  objective  nutritional  indexes  in  patients
ith chronic  heart  failure
aro  Narumi  (MD),  Takanori  Arimoto  (MD,  PhD) ∗, Akira  Funayama  (MD,  PhD),
hinpei Kadowaki  (MD),  Yoichiro  Otaki  (MD),  Satoshi  Nishiyama  (MD,  PhD),
iroki  Takahashi  (MD,  PhD),  Tetsuro  Shishido  (MD,  PhD),  Takehiko  Miyashita  (MD,  PhD),
akuya  Miyamoto  (MD,  PhD),  Tetsu  Watanabe  (MD,  PhD,  FJCC),
sao Kubota  (MD,  PhD,  FJCC)
epartment of Cardiology, Pulmonology, and Nephrology, Yamagata University School of Medicine, 2-2-2 Iida-nishi, Yamagata 990-9585, Japan
 r  t  i  c  l  e  i  n  f  o
rticle history:
eceived 21 February 2013
eceived  in revised form 23 April 2013
ccepted 8 May 2013
vailable  online 24 June 2013
eywords:
hronic heart failure
alnutrition
rognosis
a  b  s  t  r  a  c  t
Background:  Although  malnutrition  indicates  an  unfavorable  prognosis  in  some  clinical  settings,  the
association  between  nutritional  indexes  and  outcomes  for patients  with  chronic  heart  failure  (CHF)  is
unclear.
Methods  and  results:  All  the  previously  established  objective  nutritional  indexes  were  evaluated.  The
controlling  nutritional  status  score  (CONUT),  prognostic  nutritional  index  (PNI),  and  geriatric  nutritional
risk  index  (GNRI)  were  determined  for 388  consecutive  patients  with  CHF  (mean  age  69.6  ±  12.3  years).
The  prevalence  of  malnutrition  in  this  cohort  was  60–69%.  Patients  were  followed  prospectively,  with
the  endpoints  being  death  due  to  a cardiovascular  event  or  re-hospitalization.  There  were  130  events,
including  33 deaths  and  97  re-hospitalizations,  during  a mean  follow-up  period  of  28.4 months.  Patients
experiencing  cardiovascular  events  showed  impaired  nutritional  status,  higher  CONUT  scores,  lower PNI
scores,  and  lower  GNRI  scores,  compared  with  those  who  did  not  experience  cardiovascular  events.
CONUT  score  [hazard  ratio 40.9,  95%  conﬁdence  interval  (CI)  10.8–154.8],  PNI score  (hazard  ratio  6.4,  95%
CI  5.4–25.1),  and  GNRI  score  (hazard  ratio  11.6,  95% CI  3.7–10.0)  were  independently  associated  with
cardiovascular  events.  Kaplan–Meier  analysis  showed  that  there  was  a signiﬁcantly  higher  incidence  of
cardiovascular  events  in  patients  who  were  malnourished  than  in those  who  were  not.
Conclusion: Malnutrition  was  common  in  patients  with  CHF.  Evaluation  of nutritional  status  may  provide
rmat
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Malnutrition has become a public health problem because of
he poorer prognosis among patients in developed countries [1].
arious methods and indexes for nutritional evaluation have been
dvocated, and used to predict unfavorable prognoses in some
linical settings [2–5]. Chronic heart failure (CHF) is commonly
ssociated with weight loss, and once cardiac cachexia develops,
he prognosis worsens signiﬁcantly. Therefore, evaluating nutri-
ional status in patients with CHF may  be important [6].
The  controlling nutritional status (CONUT), prognostic nutri-
ional index (PNI), and geriatric nutritional risk index (GNRI) are
idely used objective indexes for evaluating nutritional status.
ONUT is an efﬁcient tool for early detection and continuous control
f undernutrition in hospital, and allows assessment of nutritional
∗ Corresponding author. Tel.: +81 23 628 5302; fax: +81 23 628 5305.
E-mail address: t-arimoto@med.id.yamagata-u.ac.jp (T. Arimoto).
914-5087/$ – see front matter © 2013 Japanese College of Cardiology. Published by Else
ttp://dx.doi.org/10.1016/j.jjcc.2013.05.007ion  in patients  with  CHF.
anese  College  of Cardiology.  Published  by Elsevier  Ltd.  All  rights  reserved.
status in all inpatients [7]. The PNI can be used to predict the sur-
vival of patients with liver disease, as well as the quality of life
of these patients [8]. GNRI has recently been used to assess aged
patients according to their risk of malnutrition-related complica-
tions [9]. Only simple blood biomarkers or body weight (BW) is
required to determine these three indexes. The purpose of this
study was to clarify (1) whether nutritional status, as evaluated by
all the previously established objective nutritional indexes, is asso-
ciated with CHF and (2) the impact of nutritional status on cardiac
prognosis in patients with CHF.
Methods
Study populationBetween September 2009 and October 2011, 469 consecu-
tive patients were admitted to the Yamagata University Hospital
for treatment of worsening CHF, for diagnosis and pathophysio-
logical investigations, or for therapeutic evaluation of CHF. The
vier Ltd. All rights reserved.
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iagnosis of CHF was based on a history of dyspnea with symp-
omatic exercise intolerance, and signs of pulmonary congestion or
eripheral edema or documentation of left ventricular enlargement
r dysfunction by chest X-ray, echocardiography, or radionuclide
entriculography [10]. Five patients with chronic renal failure, who
ere receiving hemodialysis, were excluded. Twelve patients who
ad undergone cardiac surgery during the follow-up period were
lso excluded. Serum albumin levels and total lymphocyte counts
ere not determined for 49 patients, and 15 patients were lost to
ollow-up. The remaining 388 patients were prospectively included
n the study (Fig. 1). This cohort did not include cancer patients and
iver cirrhosis patients. Informed consent was obtained from all
atients prior to participation, and the protocol was approved by
he institutional Human Investigation Committee.
valuation of nutritional indexes
The procedures for evaluating each nutritional index are sum-
arized in Table 1. Measurement of height and BW and venous
lood sampling were undertaken when the patient had been stable
nd free from acute decompensated HF for at least one week. The
ONUT includes serum albumin and total cholesterol levels, and
otal lymphocyte counts [7]. The serum albumin level is used as
n indicator of protein reserves. The serum total cholesterol level
s used as a parameter of caloric depletion. The total lymphocyte
ount is used as an indicator of impaired immune defenses due to
ndernutrition. Patients with CONUT scores of 0–1 have a normal
utritional status, those with CONUT scores of 2–4 are at mild risk,
hose with CONUT scores of 5–8 are at moderate risk, and those
ith CONUT scores of 9–12 are at severe risk of malnutrition. The
NI includes serum albumin level and total lymphocyte count [8].
NI = 10 × serum albumin concentration in g/dL + 0.005 × total lym-
hocyte count per mm3. Patients with a PNI > 38 are normal, while
hose with a PNI of 35–38 are at moderate risk, and those with
 PNI < 35 are at severe risk of malnutrition. The GNRI includes
388 patients with chronic heart  failure
Yamagata University School of Medicine
Patients with chronic heart failure (n=469)
From Sep/2009 to Oct/20 11
Undergone cardiac su rgery during the follow -up period (n=12)
Chronic renal failure on hemodialysis (n=5)
Lymphocyte  count were not  measured (n=49)
Lost to follow up (n=15)
ig. 1. Recruitment of patients with chronic heart failure at Yamagata University
chool  of Medicine.
able 1
rocedures for evaluation of each nutritional index.
CONUT score
Parameter
Albumin, g/dL (score) ≥3.5 (0) 
Total  lymphocyte, count/mL (score) ≥1600 (0) 
Total  cholesterol, mg/dL (score) ≥180 (0) 
Dysnutritional  state (total score) Normal (0–1) 
PNI  score: PNI = 10 × serum albumin in g/dL + 0.005 × total lymphocyte count in mm3
Dysnutritional state (score) Normal (>38) 
GNRI  score; GNRI = 14.89 × serum albumin in g/dL + 41.7 × (BW in kg/ideal BW). Ideal B
Dysnutritional state (score) Normal (>98) 
W,  body weight; CONUT, controlling nutritional status score; GNRI, geriatric nutritionaliology 62 (2013) 307–313
serum albumin level and the ratio of BW to ideal BW [9]. Ideal
BW = 22 × square of height in meters. GNRI = 14.89 × serum albu-
min concentration in g/dL + 41.7 × (BW in kg/ideal BW). Patients
with a GNRI > 98 are normal, whereas those with a GNRI of 92–98
are at mild risk, those with a GNRI of 82–92 are at moderate risk,
and those with a GNRI < 82 are at severe risk of malnutrition.
End points and follow-up
Patients  were followed for a mean duration of 28.4 months
(interquartile range 11.8–51.8 months) after discharge from hos-
pital. The end points were death due to a cardiovascular event
(deﬁned as death due to progressive HF, myocardial infarction,
stroke, other vascular causes, or sudden cardiac death), and
progressive HF requiring re-hospitalization. Sudden cardiac death
was deﬁned as death without deﬁnite premonitory symptoms or
signs, and was  conﬁrmed by the attending physician. Two cardiolo-
gists, who were blinded to the blood biomarker data, reviewed the
medical records and conducted telephone interviews to survey the
incidence of cardiovascular events. The incidence of cardiovascu-
lar events was  assessed using medical records, electrocardiograms,
chest X-ray reports, autopsy reports, death certiﬁcates, and witness
statements [10].
Statistical  analysis
Continuous data are expressed as means ± standard deviation
(SD) and skewed data are presented as medians with interquartile
range. Unpaired Student’s t-tests and chi-square tests were used for
comparisons of continuous and categorical variables, respectively.
When the data were not normally distributed, the Mann–Whitney
U-test was used. A Pearson’s correlation coefﬁcient was  used to
determine the relation between the each nutritional index and
other variables. Comparison of prevalence of all cardiovascular
events and progressive HF requiring re-hospitalization among each
nutritional status was performed by the Pearson’s chi-square test.
Univariate analysis and multivariate analysis with Cox proportional
hazard regression were used to determine signiﬁcant predictors
of cardiovascular events. Cumulative overall and event-free sur-
vival rates were computed using the Kaplan–Meier method and
were compared using the log-rank test. A p-value < 0.05 was consid-
ered statistically signiﬁcant. All statistical analyses were performed
using SPSS 13.0 for Windows software (SPSS Inc., Chicago, IL, USA).
Results
Patient characteristicsThe  clinical characteristics of the 388 patients enrolled in the
study are shown in Table 2. There were 231 males (60%), and
the mean age was  69.6 ± 12.3 years. There were 100 patients in
New York Heart Association (NYHA) functional class III, and 55
3.0–3.4 (2) 2.5–2.9 (4) <2.5 (6)
1200–1599 (1) 800–1199 (2) <800 (3)
140–179 (1) 100–139 (2) <2.5 (3)
Mild (2–4) Moderate (5–8) Severe (9–12)
– Moderate (35–38) Severe (<35)
W = 22 × square of height in meters
Mild (92–98) Moderate (82–91) Severe (<82)
 risk index; PNI, prognostic nutritional index.
T. Narumi et al. / Journal of Cardiology 62 (2013) 307–313 309
Table  2
Baseline clinical characteristics of the patients with chronic heart failure.
All patients (n = 388) Cardiovascular event (−) (n = 258) Cardiovascular event (+) (n = 130) p value
Age, years 69.6 ± 12.3 68.3 ± 12.3 72.1 ± 12.0 0.004
Male,  n (%) 231 (60) 147 (57) 84 (65) 0.148
NYHA  functional class, II/III/IV 233/100/55 175/53/30 58/47/25 <0.001
Etiology,  n (%)
Dilated  cardiomyopathy 105 (27) 65 (25) 40 (31) 0.054
Valvular  heart disease 88 (23) 66 (25) 22 (17) 0.243
Ischemic  heart disease 63 (16) 36 (14) 27 (21) 0.085
Hypertensive heart disease 46  (12) 34  (13) 12 (9) 0.642
Hypertrophic  cardiomyopathy 19 (5) 12 (5) 7 (5) 0.256
Other  causes 67 (17) 45 (18) 22 (17) 0.885
Presentation  proﬁle
Systolic  pressure (mmHg) 133 ± 15 134 ± 15 133 ± 16 0.822
Diastolic  pressure, mmHg  78 ± 9 79 ± 10 78 ± 9 0.771
Body  mass index, kg/m2 22.2 ± 3.6 22.6 ± 3.6 21.4 ± 3.4 0.002
eGFR,  mL/min/1.73 m2 62 ± 27 63 ± 29 62 ± 27 0.269
Blood  biomarkers
Hemoglobin, g/dL (IQR) 12.5 (10.7–14.2) 12.6 (10.9–14.2) 12.5 (10.7–14.1) 0.779
Lymphocyte  count, ×1000/L 4.3  ± 2.4 3.9 ± 2.1 5.1 ± 2.8 <0.001
Total protein, g/dL (IQR) 6.5 (6.0–6.9) 6.6 (6.1–7.0) 6.4 (5.9–6.8) 0.022
Albumin,  g/dL (IQR) 3.6 (3.0–4.0) 3.9 (3.4–4.1) 3.1 (2.6–3.5) <0.001
Total  cholesterol, mg/dL 172.0 ± 42.1 176.2 ± 39.5 163.6 ± 46.0 0.005
Triglyceride,  mg/dL (IQR) 83.0 (63.0–122.0) 104.0 (68.0–127.0) 86.6 (55.0–119.0) 0.003
LDLc,  mg/dL 108.2 ± 36.3 111.1 ± 37.0 101.2 ± 34.1 0.072
HDLc,  mg/dL 52.7 ± 19.7 54.3 ± 21.2 49.6 ± 16.1 0.028
BNP,  pg/mL (IQR) 364.4 (142.0–892.9) 594.4  (123.6–689.6) 860.8 (235.0–1230.0) 0.006
Echocardiographic data
LV  end-diastolic diameter, mm 55.1 ± 9.8 55.0 ± 10.0 54.9 ± 9.8 0.872
LV  ejection fraction, % 50.3 ± 17.2 50.4 ± 17.8 50.0 ± 15.9 0.799
Medications,  n (%)
ACE  inhibitors and/or ARBs 272  (70) 182  (71) 90  (69) 0.789
  blockers 196 (50) 125 (48) 71 (55) 0.252
Ca  channel blockers 85 (22) 51 (20) 34 (26) 0.151
Statins  92 (24) 57 (22) 35 (27) 0.291
Nutritional  indexes
CONUT  score (IQR) 2 (1–5) 2 (1–3) 6 (3–8) <0.001
PNI  score (IQR) 36.8 (31.8–40.9) 38.6 (35.2–42.0) 31.2 (26.4–35.7) <0.001
GNRI  score (IQR) 92.7 (84.9–99.8) 95.3 (89.8–101.3) 84.9 (76.8–92.3) <0.001
Data are presented as mean ± SD or % unless otherwise indicated; IQR, interquartile range; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; BNP,
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atients in class IV. The etiology of HF was identiﬁed as dilated heart
isease in 105 (27%) patients, valvular heart disease in 88 (23%)
atients, ischemic heart disease in 63 (16%) patients, hypertensive
eart disease in 46 (12%) patients, hypertrophic cardiomyopathy
n 19 (5%) patients, and other causes in the remaining 67 (17%)
atients. The mean plasma brain natriuretic peptide (BNP) level
as 364.4 pg/L (interquartile range 142.0–892.9 pg/L) and the mean
eft ventricular ejection fraction, as measured by echocardiography
as 50.3 ± 17.2%.
revalence of malnutrition in patients with CHF
Using the CONUT index as a screening tool for malnutrition, 61%
f patients were at risk of malnutrition (mild: 34%; moderate: 20%;
evere: 7%). Using the PNI as a screening tool for malnutrition, 60%
f patients were at risk of malnutrition (moderate: 30%; severe:
0%). Using the GNRI as a screening tool for malnutrition, 69% of
atients were at risk of malnutrition (mild: 25%; moderate: 24%;
evere: 20%) (Fig. 2).
The  association between nutritional indexes and age, gender,
nd left ventricular ejection fraction was also investigated. Nutri-
ional status was widely distributed in the present study (Fig. 3).linical  features of patients experiencing cardiovascular events
There  were 130 cardiovascular events (33.5%), including 33
eaths due to cardiovascular events and 97 re-hospitalizationslomerular ﬁltration rate; GNRI, geriatric nutritional risk index; HDLc, high density
HA, New York Heart Association; PNI, prognostic nutritional index.
during the follow-up period. The group of patients experiencing
cardiovascular events had a higher mean age and lower mean body
mass index. An advanced NYHA functional class was also more fre-
quently observed in these patients. Serum total protein, albumin,
total cholesterol, triglyceride, and high-density lipoprotein choles-
terol levels were lower and total leukocyte counts and serum BNP
levels were greater in patients experiencing cardiovascular events.
Furthermore, the CONUT score was greater and the PNI and GNRI
scores were lower in patients experiencing cardiovascular events
(Table 2).
Correlations between nutritional indexes and other variables
The  correlations between each nutritional index and clini-
cal parameters were evaluated (Table 3). The CONUT score was
weakly correlated with age (r = 0.237, p < 0.001), body mass index
(r = −0.219, p < 0.001), and plasma BNP levels (r = 0.237, p < 0.001).
The PNI score was weakly correlated with age (r = −0.106, p = 0.037)
and plasma BNP levels (r = −0.24, p < 0.001). The GNRI score was
weakly correlated with age (r = 0.135, p = 0.013) and plasma BNP
levels (r = −0.179, p = 0.001).
Predictors of subsequent cardiovascular eventsThe univariate and multivariate associations between nutri-
tional status and cardiovascular events are presented in Table 4.
A severe CONUT score [hazard ratio 9.4, 95% conﬁdence interval
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CI) 4.8–18.3, p < 0.001], a severe PNI score (hazard ratio 3.8, 95% CI
.1–6.8, p < 0.001), and a severe GNRI score (hazard ratio 6.0, 95%
I 3.2–11.5, p < 0.001) were independently associated with cardio-
ascular events, after adjustment for age, gender, NYHA functional
lass, and serum levels of BNP. The incidence of all cardiovascular
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events  and progressive HF requiring re-hospitalization increased
with worsening nutritional status (p < 0.001) (Fig. 4). Kaplan–Meier
analysis showed that there was  a signiﬁcantly higher incidence of
cardiovascular events in malnourished patients than in those who
were not (Fig. 5).
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Table  3
Relationships between nutritional indexes and clinical parameters in patients with chronic heart failure.
CONUT score PNI score GNRI score
r p value r p value r p value
Age 0.237 <0.001 −0.106 0.037 −0.135 0.013
Body  mass index −0.219 <0.001 0.020 0.924 0.117 0.068
eGFR  −0.067 0.192 0.005 0.923 0.003 0.948
LV  end-diastolic diameter −0.032 0.821 0.053 0.590 0.056 0.561
LV  ejection fraction 0.056 0.278 −0.090 0.083 −0.094 0.068
BNP  0.237 <0.001 −0.240 <0.001 −0.179 <0.001
BNP, brain natriuretic peptide; CONUT, controlling nutritional status score; eGFR, estimated glomerular ﬁltration rate; GNRI, geriatric nutritional risk index; LV, left ventricular;
PNI,  prognostic nutritional index.
Table 4
Univariate and multivariate analyses of factors predicting cardiovascular events in patients with chronic heart failure.
Univariate analysis Multivariate analysisa
HR 95% CI of HR p value HR 95% CI of HR p value
CONUT score
Normal 1 Reference Reference
Mild  1.7 0.9–3.0 0.068 – – –
Moderate  7.4 4.3–12.6 <0.001 5.8 3.2–10.4 <0.001
Severe  11.4 6.2–21.0 <0.001 9.4 4.8–18.3 <0.001
PNI  score
Normal 1 Reference Reference
Moderate 1.3 0.6–2.4 0.483 – – –
Severe  5.0 2.9–8.5 <0.001 3.8 2.1–6.8 <0.001
GNRI  score
Normal 1 Reference Reference
Mild  1.9 0.9–3.5 0.061 – – –
Moderate  3.7 2.0–6.8 <0.001  3.3 1.8–6.3 <0.001
Severe  7.6 4.3–13.5 <0.001 6.0 3.2–11.5 <0.001
CI, conﬁdence interval; CONUT, controlling nutritional status score; GNRI, geriatric nutritional risk index; HR, hazard ratio; PNI, prognostic nutritional index.
a Adjusted HR after adjustment for age, gender, New York Heart Association functional class, and plasma brain natriuretic peptide levels
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iscussion
The results from this study indicate that: (1) malnutrition was
requently observed in patients with CHF. The prevalence of mal-
utrition was 60–69%; (2) the previously established objective
utritional indexes, the CONUT, PNI, and GNRI, were all indepen-
ent prognostic indicators of cardiovascular events in patients with
HF.
Several studies have shown an association between a single
utritional indicator and poor outcomes in patients with CHF
11–15]. However, assessment of only one indicator of malnutrition
ay not provide adequate prognostic information [16]. Bonilla-
alomas et al. showed that malnutrition, as deﬁned by the Minievalence of cardiovascular events and deaths increased with worsening nutritional
 PNI, prognostic nutritional index.
Nutritional  Assessment survey, indicates an unfavorable progno-
sis in patients hospitalized with HF [6]. However, this assessment
includes subjective data that are evaluated by nurses or other
paramedical staff [17]; therefore, this index cannot be conveniently
used in a routine clinical setting. Recently, Al-Najjar et al. demon-
strated the prognostic importance of the GNRI in patients with CHF
in an outpatient setting [16]. The GNRI needs BW for assessment
of nutritional status. BW change is affected by ﬂuid status, which
may lead to underestimation of nutritional status in patients with
CHF. In addition, they did not investigate other objective nutritional
indexes such as the CONUT and PNI. On the other hand, we focused
on all the previously established objective nutritional indexes in
this study. The CONUT, PNI, and GNRI require simple and widely
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sig. 5. Kaplan–Meier curves showing cardiovascular event-free survival in patient
vents at three years: 91.5% for patients in the severe CONUT score group; 71.7% fo
roup. p < 0.001 by log rank test. CONUT, controlling nutritional status score; GNRI,
vailable objective markers such as serum albumin levels, total
ymphocyte counts, serum total protein levels, and BW.  By using
hese indexes it is possible to easily and inexpensively evaluate the
utritional status and subsequent outcomes of patients with CHF.
It  is difﬁcult to determine the prevalence of malnutrition in
atients with CHF because of the lack of a standardized method
f assessment. Using established nutritional indexes, the preva-
ence of malnutrition in the present cohort of hospitalized patients
as 60–69%. Nutritional status was distributed independent of age,
ender, and left ventricular ejection fraction. These objective nutri-
ional indexes may  be widely available to evaluate clinical status in
atients with CHF. Malnutrition status was weakly but signiﬁcantly
orrelated with plasma BNP levels. This result indicates a relation-
hip between malnutrition and the severity of HF. Nutritional status
eﬂects the general condition of patients with CHF, including phys-
cal condition, protein turnover, and immunocompetence. In this
tudy, all cardiovascular events and progressive HF requiring re-
ospitalization rates increased with worsening nutritional status.
ubjects at severe risk of malnutrition had a signiﬁcantly higher
isk of cardiovascular events than those with no risk of malnutri-
ion. After adjustment for age, gender, NYHA functional class, and
lasma levels of BNP, malnutrition was still an independent predic-
or of subsequent cardiovascular events. In addition to established
linical indicators, nutritional assessment using the CONUT, PNI,
nd GNRI could provide prognostic information in patients with
HF.
The CONUT had a relatively high hazard ratio of subsequent out-
ome compared to the PNI and GNRI. Malnutrition is a complex
tate involving depletion of protein reserves, caloric exhaustion,
nd weakening of immune defenses. Indeed, the CONUT includes
erum albumin, total cholesterol levels, and total lymphocyte
ounts for assessment of nutritional status. No relationship of BW
hange may  also be associated with relatively high hazard ratio of
his index.
tudy limitations
First,  waist circumference, and mid  arm circumference or tri-
eps skinfold were not measured as indicators of body fat. These
ata would have provided more deﬁnitive support for our results
18,19]. Second, the distribution of body mass index in this study
as lower than that reported in studies from western countries20,21]. However, the baseline characteristics previously reported
y Japanese researchers were similar to those of the present cohort
22–24]. Third, nutritional status was only assessed on one occa-
ion. Additional assessment using nutritional indexes may  provide
[ chronic heart failure as assessed using each nutritional index. All cardiovascular
ents in the severe PNI score group; and 83.9% for patients in the severe GNRI score
ric nutritional risk index; PNI, prognostic nutritional index.
useful  information during follow-up. Fourth, 95% CI of hazard ratios
of nutritional indexes were wide. This single-center study had a
small sample size and included a mixture of CHF etiologies. Fur-
ther studies that include adequate numbers of patients and simple
etiology are necessary to better delineate the prognostic value
of nutritional indexes. Finally, it is important to know whether
dietary supplementation provides a survival beneﬁt in malnour-
ished patients. Further research is required to determine whether
dietary supplementation can slow the progression of HF and reduce
mortality among these patients.
Conclusion
Malnutrition was  associated with unfavorable outcomes in
patients with CHF. Evaluation of nutritional status may provide
additional prognostic information in patients with CHF.
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